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Open-source technology has become mature enough as to become highly 
attractive for industrial applications and this is due to its availability, reliability, 
flexibility, scalability and relative low cost. A lot of open source applications have 
been developed to deal with the typical CFD and optimization work flow, from 
surface and solid modeling tools, to multi-physics solvers, to optimizers, to 
scientific visualization and data analytics tools. From a practical point of view, it 
is important to assess if these tools are capable of performing and completing 
general purpose applications, as well as complex engineering tasks. It is also 
important determining the feasibility of deploying these tools in an already 
working engineering design loop. In this work, we present a simulation 
framework entirely based on open-source technology and able to run in high 
performance computing environments. For geometry parametrization we use 
OpenVSP and SALOME, as a multi-physics solver we use OpenFOAM, for 
meshing and mesh smoothing we use OpenFOAM technology, SALOME and 
MESQUITE, the parametrization and optimization is done using DAKOTA 
optimizer, while for data analytics we use Python. Hereafter, we present several 
optimization examples in order to demonstrate the capability of the proposed 
framework in performing complex design exploration and optimization studies. 
We start with an academic test case where we briefly demonstrate the 
capabilities of the optimizer. Then we move towards practical applications, 
where we couple the optimizer with the multi-physics solver and the geometry 
generation and mesh generation tools. As an advanced proof-of-the-concept 
test case, we present an optimization study of a sailing yacht daggerboard, 
where we conduct a surrogate-based optimization and a multi-objective 
optimization study using 12 design variables, 2 objective functions and 1 non-
linear constraint. 
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